The last couple of decades have seen the development of a number of non-invasive brain stimulation (NIBS) techniques that are capable of inducing short-lasting plasticity in the human cortex. Importantly, the induction of lasting plastic changes can, under some conditions, reversibly modify behaviour and interact with learning. These techniques have provided novel opportunities to study human cortical plasticity and examine the role of cortical regions in behaviour. In this review we briefly summarise current NIBS techniques, outline approaches to characterise and quantify cortical plastic change, and describe mechanisms that are implicated in the induced plastic changes. We then outline the areas in which these techniques might be useful, namely, investigating the mechanisms of human cortical plasticity, the characterisation of influences on plasticity, and the investigation of the role of cortical regions in behaviour. Finally, we conclude by highlighting some current limitations of the techniques and suggest that further development of the current NIBS paradigms and more focussed targeting should further enhance the utility of these powerful non-invasive techniques for the investigation of the cortical plasticity and pathophysiology.
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The last couple of decades have seen the development of a number of non-invasive brain stimulation (NIBS) techniques that are capable of inducing short-lasting plasticity in the human cortex. As a result, many groups have investigated the potential of NIBS protocols to induce functionally-relevant plasticity.
There are three basic forms of NIBS. Firstly, there is repetitive transcranial magnetic stimulation (rTMS), which involves the application of trains of transcranial magnetic stimuli at various frequencies to targeted cortical regions. If the stimuli are of sufficient intensity, then intracortical axons are stimulated and there is resultant synaptic activation.
When trains of stimuli are applied in appropriate temporal patterns enduring changes in cortical excitability are induced, which are indicative of modifications in synaptic efficacy, i.e., plasticity. The nature of the plasticity induced by rTMS protocols in the target cortical region is dependent upon a complex interaction between the stimulation frequency, intensity, and train duration. In conventional paradigms, trains of stimuli are applied at regular intervals. In general, low frequency rTMS protocols (<1 Hz) decrease cortical excitability and high frequency rTMS protocols (>5 Hz) increase cortical excitability (Di Lazzaro et al., 2011; Ridding & Rothwell, 2007) . With conventional paradigms, it is usually necessary to
